KPA XML iEAH m| 01 X\ 1 / 2 



(1 9) KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



n U mbe?: liCati0n 1 02001 0057875 

(43)Date of publication of application: 
05.07.2001 



(21 Application number: 1019990061289 
(22)Date of filing: 23.1 2.1 999 



(51)lnt. CI 



G06N 3/00 



(71 )Applicant: 



(72)lnventor: 



KOREA ELECTRONICS 
& 

TELECOMMUNICATIONS 
RESEARCH INSTITUTE 

CHOI, JEONG Ml 
SONG, YUN SEON 
YOO, CHANG SU 



(54) APPARATUS AND METHOD FOR DISCRIMINATING POSITIVE/NEGATIVE INTENTION USING BRAIN 
WAVE 



(57) Abstract: 



PURPOSE: An apparatus and method for 
discriminating a positive/negative intention using a 
brain wave is provided to discriminate a 
positive/negative intention by increasing and 
decreasing an output according to the time of a 
brain wave in a general computing environment, and 
by using a synchronization of the brain wave 
measured from the left/right brain. 
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CONSTITUTION: A brain wave detection unit(21) 
detects a brain wave of left/right brain through an 

electrode attached to the surface of a subject's head. A brain wave signal amplification unit(22) amplifies 
a brain wave signal detected from the brain wave detection unit(21). An analog/digital signal conversion 
unit(23) converts the brain wave signal amplified from the brain wave signal amplification unit(22) into a 
digital signal. A brain wave analysis unit(24) obtains an increase/decrease variable according to an output 
analyzed from the brain wave analysis unit(24) and a time of synchronization. A positive/negative intention 
discrimination unit(25) discriminates a positive/negative intention on the basis of the output and the 
increase/decrease variable. 
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25 : Sg/^§ 2|AF 



23 at 

AJZWI fflf saa 3/?M0|A| «Sti- aura S7I Synchronization)! oimthoi gg/^g 

81= 7l«DHaO| St* 301 Q. 

SSE1°| AfgA> 2iE1II0l±S ggCH-?ISE ft^OHAI 0H3IS-0I?± SSI*»£0f, 5EH0IIS 1 

«2I4» Af§A> SEjHOliS SSSPI 972 r 7HS0I OI^CHXIH JD, 3E|2, 7}A)1CH °!E1H0| 
7^1 AJEEP aai4!S(Bioslgnal) SI Olgfct eJZJ^ ejEIIIOI^ 3 

§EH2J ioslgna I )§0| g£t °!E1H0I±= ^ai4!H£|2| Alfl, fcS* 37|°j Btr §g AtStt 

an, 4SHiaHEfS AUSfe 350HE auKEES : Electroercephalogram), 23E(EC6 

aI^mT^ Resistance) s ™ ™ m * ±9 ^--^ 

S5M= 21^ ARM °Jt| yKh°J gig S*| Ar§A>2| gAlg SEHg JHdohS tH-0|£E|0|E«!! 
(Biofeedback)^ HEr. 22E, H*»» §°| gfl&jSl S§fl &Sg l^SKH 011 ME 3HBT0I 

seic a-ssv. nein 2!chu asisj §^ tixiai anhg SoG azm ;>i?ii2ra ^asja °iei 

BIOI^S. Ol^aH 5|S ^a-aSE1 2!E1Ii||0l±(BCI : Brain-Coirputer Interface) gOtS UI&2| §g 
Hflfe aCHAII2 21CK 

nau, §ehsi a eh .oistf §sei eiEiiioi^c^a-asEi semoi±) 7i#£, mboi goiy 
smi© s°j ^g am H2js ssAi?i7iu s/?uaw HicH^sjej amm 221s mappi *ish 

AfgAKHMI °JES!2! *I^m £^§^1 tlllgOfl, a EH S«> 2JAI- °J^0| OhLia^Q, A(-gAHH|7)| 

s g^g ^s e§ 01 2JS1Q. nan, aai- qioieh M^tsoii SiCHAi 4'aiz^ ^s^i- oia^a, 
fS v*ra r o) uw ss^£g« oiEiaioi^ssy sexi Ar§Ami7ii g 



Oil COS g^ai 5F/^aO)IA| aura S^ISKSynchronizatlorOM OlgSKfl gg/^g 2JAI 

(0«/oiLi2)i umm 9m °iAh mi ski s n g^g ^ai?pi = 

sais# asas ^ as ymwnrn sisstSDu n ^01 aa 



^71 ,Ws WI s SSil &39HHIAI gg/^S 2JA>(0J/OHja)B MS SIS 9XI0II 

aoiAi, Ei^xra ^eioii s^s sen s/°asj ain aae^i amas^B; &?\ um- 

SS^EKHIAI a/°y£j aEhdSg §^Sr7| 5^4EN 691 BOH At 0|^£3 

«EH2j 5h/^a2J auhiisM CIAI1 ^EHS 9ShSh7| 0IWg3/C|All dS SS-^B; fe^l QMS. 
^/S^i ^ B»*B0IA| w&si EIAI1 ^EH°J 3/?a ai&S^EI S^jU' g7l5r°) AI2HDI 0W S 

3 El II, g l h g§ aSS AJ^SOIIAI gg/^g 2JAKMI/0W2)g MlsfS &SCHI aOlAI, 3/°a2J 




S*}, & g-SS iSAOAIS =?ti\t} §5S AligOO, 5|/?a2l 0I0KHI ^SfS ^ 2^ MAI =gtl 

aiz.121 ym. aoiEir " - — - - — • - - • ••— -• 
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g °!S dStlSSOil B 3*101 Sg/^g °IA r g B3*|£ BI3 7|feg flfflAI?l7| ?!£!■ 714 
t!- H# 4= 2i= 3>|l=0H*llg HSt!D. 

b S2£ *£2j Aimw tram °io« ng ain ggjAis soi ann g«n mgA>°i gg/^g siaj- 

(01l/OH_|2)g 8!*I*KJI Oil 717101 aBtt£3;W. illllg TJSifiia 2|Ah 2B0I ?mtm *KQ, 
WZUOIH §§S amei ge? 91 §7liKSynchronization)2| AI3W ml Sim OlSttSSAH flAIZr 

gEjaofctaa SSQj ?fetm twn. a/? oiohhi s 7H2i s^ohai uw chsi 

[Q ^EH2J Uiij 2g?ll MBV 4* 21711 ShO) tlKf Hg?! Sf#A| AhgAI §SSt £±3© 4= SlElt 

ills gg? S^S £32). Et^eh Qgoj ggg e SHJ | M p. gg^ § sjgi 

Q. OloK E3g trSSKM S gfeOI 10g drEPItt S£A|0||g fflSlflSfciQ. 

1 1 || arapi «!= r*KEnqi ai±h£| :?s waiesai. eschiai 'irs s°^ei§xi, •12^ 

E 1011 EAI*! bfEh SOI, B ©301 g§2|£ S1ESII0I Al^gg, S2r«£ISM(11)2h SSf«aS« 

(toon ssa ^wmmmw. ziwmwzw asa a2?iai3*i(i3)2K ssraeswmnoo^ 
as eiw3xi(u.i5) a ?7iei§xi(i2)oii sis 4ts§xi(i6)g wtb. *= IA1cl ^ lui;,fll - 

0£|AJ. *1E?JI0I AI£BS, SSE12I a* gSW HOISUl £EI* r £ 58WaS«<11). S9*IEI 
(14,15)21- sai e!E1ffll0|>: St 9Rt ?B§*|(16)g SUt!Q. 

□ EIH, &?| M57|2j§S|(13)^ CHlfHJ Qfl0|E1S *l3Sr= emg 310), #71 BBqS«|(M.15)fe » 

uhsjoj 5mE, ciigaoi s*i a =aa §g ssreiQ. 

ijau, um se ;?gg ^ ssei sj-hsooi &ss §*h bowiai oioi ?xia 7isoii aiu 

J OhUo ES OI^IOIIAI^ ncm 3*1- HUH §§§ aeFSPIS OD; QS!', &?m t\E.9iiO\ A ^ 
B2| ^|2|S*|(12)0llb JdOSI AIZMW [QS fiaaf S/9U0|Ai Jdira S7 SB 0IS« 

SL^ -OT. siAKoi/oHja» giefe Hsaaoi sseioi asm, ssweis«(ii)2| aioichi 

E 2 3 B %^0y [LIS tIEhg OlStt 3§/^g 2JA1 S«2| S^AIOfl ^3E0|Q. 

e 2011 eais um sol b ©son we unw oi ssi- 5JA^ §-a^, g=s s^shhi 

Al S|AK0H/OhUa)g M^Sfe §*|(HI SiOIAI, El* ^21 $nfoT9«& g=f «| &/°t| 

71 9»t tiS S^¥(22)2K tl Hh =^(22)0HA1 S^g «EH2| «5dfi 

mai a»a paii «eh°i s/^jd yins^Ei a^ih s^isn AizFmi cfc sa rn^rn %z \m * 

5^(24)21, tIEh S*!¥(24)0IIAI g«2l S7ISI2I AI2J0H COS §S S^M bJUfo.S i!3£|Sg- 

S «t^SK31 ^S/^g °|AK0fl/OHJ2)l B1SPI *|*| 5§/^g 2|A| M^^(25)g SStHZlT 

W7IA1, $O0| ^*TShS 2^°J HH*I£ i^£g 10-20 ^731 2= UHXIS (10-20 International 
Nomenclature)® 3 HHXI SEHWI S «AI0|7t ««!SPq^ SfeD 

s/^aonAi =g*> ach°i a s^isisj aizkhi cos ss-ni ^stiss oiesi-oi sg/^g 
fwg ejopj ?i*iai&, ^Eiot s^g mm ±mm zmizt 7m. as^ ass s §3*7121 

0IJA1 CIAI1 «EH^ ea-sIS 7lfe, B*rS tlal QI0IE1S g SS0BAI SlSSfe tla^ 01 

g 5JAF Sag Ah^SICH «E|5fe 7| = , Sg/^g 2JA1g ggSfe 7lsg ?bfec OlC Bi 

^ 3g/^g £JArg E^SI ELIEI0I1 5AI© 4=E ^oq,, mn *m\klE§%Z °ih 



P e>cBf 



Jg/¥g HJAF ©g0| CH^ g^A|0|| hMEOID. 



E 3011 EAI=! U121 SOL B gSOII tOg gg/^g 2JA1 ggg, S)7f| 5 r /?t|2J ^EKHI 

2,^2j adonis soi, 10-20 2^ hh«boii cog fpihi- f P 2)oiiai *g*i sgt.H e^Aiasj 3& 

QIOIEIOII ^BlOfl SB(FFT : Fast Fourier Transform)g tia(301). OI7IAI, FplSh Fp22|2| 



5h/°y EHSHAIE SgftPO gg© 4= SIS.CH. OIEI^ S°0IIE B ^Al Oliah 3££ a 

010^ A1SSICK 




3U0IIAI SS301te 016121 Sgg till A|fl|gg L0IE1 §12, 9M0JAI 30Hz OI4>2| ggg 



»4|2g S=C|. 
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(,/:(/)-<^(0>) ( /v(/)-</?(0>) 
V (/.(/)-< /)>) V (7?( 0-<WO>) J 



D|7|A|, '<...>'^ §g e^lAI ZJ-tHI CH^<y#^ S2S 2|DI*J-Q. 

i|E r SJ S7im£tm ^?oP| £|SH Ah§E! 30Hz OI^EJ in! Hh g£§ 30©Effi ^=^EHL 5Ete S^OI Q 
m g°OflE ^^^h71! ajgtf ^ a^ffl, 0 | E1 ^ S°Q)|E S £A|Dj|2f SSJ*!* £0 r 0t 

6 m. 

Crg££, &7l '301' 9711 21- , 302 > AIZHHI CQ-Eh BL^ OltBKN S^a- 87|SRt SM A|2J2| £^ 

£A1 3 ?E r 4>EHl CHoH g£Cr(303). 0|E1£f 013 SIS MAI JD^r ^ElOil BSA| ArgE|= §T£ AlZi" 

oil im Emm ^ hp-. 

S ^AIDllOilAi^ tISJ 0.25£S Siaa, §S| S3E3 87.5%£ *ra£U, SSE2r 

£1 HBjofOI 37|£f ^ S£JE= 3gi £ SID. £th S7I '303' §^2r S7I 

trZHHI CH*H 2JAKF£ Sjg, AIZ!LH2| H±o r 7| &£KSnoothlng)9 

sfe s^chie ssiftpii 3 em- $ 912a t oiaitf a^ons s tiAion&t siitr 32^ mok» «s Ah 

□ICHAi, #71 '303' EMM/d 2£ ^IF g7ltrStO|| CHSH AIZJ-QD CUB S3 7IS7IM S£P(304), 

B flAIWOOAIfe Wia B3I4B12I S3 7I17IM 371 «*K)I, Af^S (Least Square Fit)* 01* 
mq, S3 7|*7|* 2= Altf TOB 0.3125is£ tt2£Lh §SfE2|- £!^E* USSKfl SSI 

4 ap. 

01*00. 3 ^EMMHAJ 2£ M^Sf S7|i r 2J AI2MHI EQS S3 71171 SOI LI- §3 7|*7|2| °JS 
fl*S|SS0ll S^ISHI, oo M E£ ^S°U r 2J lUPh U£E^ *te* AISP. E!*f, "SIS 

soi tfdaoi a^ s^chi^, *qiit %y\tm zmtm eie? gssw- e^ ^s°iaf7f ^heidi us 

Til BP. CmZ« S3 7|#7|ej W US 9|« (Threshold)! EB5KW gas 

EI2r »W a|S, Sfg gjo, B9 7|§7|ps 0 £g £0. 

E 4 £ B OlStfe 2IS d25lS^2J S! ^gl UEHdj SSAKfll ^3EO|Q. 

^7| E 32J 2F§# M^H ^~ m^2[ g7|&°| A| ZHHI CCfM §S ^^(§3 7|s7|^0|U S3 7|#7|2] 

E 4^ 2!Sd35|S92| M| SA|, 2J^#( input Layer)(41), ^M#(Hldden Layer) (22)21 
(Output Layer)(23)o^ §#*jo S yE , m 0 ,^ Lh§ BtSSfitHultl layer Perceptron)# UE[ 

0171 Ai, si- ^K^Qfl CHSH ^ S3 B4=(X1, X2 X„ : OrEH gAfe A r g£i 

^Sr^l 7rEIU)2F g7|» S3 ^^>(S)M Ar§^QL W e^J SD( Art If act) Oil Stm ^ 
4Hz 01^2] ^ur^Oll CHEi" m 1 ^ S3 X11 2 1 0|7|A|, 3 ?Er£0fl CHti" S3 EHd 

i§ LH^ (Mis «EFEK4-7Hz), ^uHEh(8-1 3Hz)Er HEH[K14-30Hz), 3DHEK30hz-50Hz))0|| 

twt} S3- Afgu^ s^chie, atr s^tj- urn ^ ch^m oisibj ch^ 

Oil CH*I S3 3^21- S7lsh S3 ^^1 Argor^ S^OilE S^l-Tfl 4= a^ffl, 

0\Em S^Oil E B ^A|WI2|- S^ 5J£S fiOmf AH3mQ. 

□EIU, §q2§^ ^S/^S 2IAKM/OK.I2) ^ 4^H7F EMI SUCH . dStlSSSJ ^» ^Ur 

(Error Back-propagation) THEISM #§r01 OI^OiSQ. 3 ^E^OII CH& S^S3 ^^Sh 871 & S 

3 t!ssis92j wkn afseicn, oieji ^6oi aoi a^ daasssj 3 

^ S^2J 2jArM BBttCh 




^7i^ uhfih b ^E2i Ahg^ nm\ ^§ tim# ^SAia aoi yirM ion ei^af 

u|S| mii S7ltr^J AIZHW S3S OlEulOI 1^ 0|LH^ Wk EB0IE1B S^IOII A»«SSJW ^A| 

^EHB] 2#7I1 A»W 4^ aCH t|E r S#7| *T8A| A^Af ®±tm $ SIQ. E*>, ! M 

/OJtUS'S I SfSAlB 4= a^ 7ISKHI ^g0| 7femH, CUEI-AI 7ISEU Or^M Arg^ 4 a= 
§0H2!1 ?l^- ^AIS £!E1HIOI±5 &S1 ^ a£CW, 2ICHU 8^01 gfiSOl 717111 

ai?i£ aeti ^eh2| ^3g °ieiioi±i ansa 4^ a^ aa. 

(57) &^°J M&f 
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3#S BSftKHAI S|AKW/0m2)l 3*1 M SiCHAj, 

arnxm chichi sew s^i gsii a/^tisi a eh s§sk?i ?it! yEis#4=9; 
#71 uebs^soiai ass g/susi aiiasi mmm zm s*4B; 

£7| §^4=90ilA1 S^S 0HsfS3 iJEHHI S/^t|2| ilE^sS pjqi gEHS ?ltJ- OtySH 

IS fit 1? sSi SI §IS§S;l!p CWB MnH¥EI " ?lth£J Al 

0) S§/¥§ 2|AK00/OHJ2)a £**}7| ?lt! SS/^S S|A1 
§ SUtlOl Ol^OiS fclEH 0|gt! =g/^g 2|A1 §*|. 

2 

3SD A|±g!CHIA1 2JAKW/0m2)g SigSfe g^Ofi SJCHAf, 

3/^i|2| OIDKHI J£ *ROflAl =§t! 991 A|^°| tlEI- H0IE11 ?E|Oil BS*H31 2| ?EteOil 

EH*! *q3» S/?M tim°| g£ *|| I EfJi; 

W\ M I 971S B.^ 4tSSKM ^ ?EteOI CHS8 AI2J-CH «q3> AI2! DJ S7IS1M 20] *q2|- 
HI AIZHW 53ft 2£ *i 2 9311; S 

^^^Eh^M at!- ft321 g7|il°| AI2KHI CCFS SSft °JS d3SISS0| S^SIO SS/^S 2)Ah 
ft StJ^Kfl 015013 yElft 01 St! S|A1 SI SS. 

3 

fll 2 tJ-Oi SJOlAi 

^ElOfl tl »H| 43 AIM ¥ 3^01 10-20 Stfll 2^ Blx|g(Fpl2| Fp2)1 [&s = 31ft sgo 

S SHr ilEIS OlSt! SS/s?3 E|A1 £W 



4 

3 2 «HH SiCHAi, 



a^^g aisei^ su s^isra aizkhi roe sag a g^isiej aizkhi cos 7is?i a 

= &7| 7IS7I2J «2g 5^ 2S il£g t|EH OlSt! 3S/¥§ S|A| «H &g , 



s^tr 5 

a 2 ww stow. 

£71 M 1 9711 S| §7|11A|0||, 

g7|S|-g ^5fe ?E14= Cm S-01EK30Hz-50Hz)£ 35 5fe klEHB OlSt! 5 

siai mm. 

6 

= SA1|A1P qiHIt! §S9 AliSOII, 

OIOICHI ^slS ^ S^OIIAI *§tl E^l AI2!°| t|El DI0IE11 ¥3011 S^sKW ^ ^E}4=(HI 
CH«H S^2|- tlulSI =71 SIS 2^ SI 71s; 1 

^1 «11 &!^^S10I 2| ?E14CHI CHSU AI2KH g^21 Al^ CH 2CH §^21 S7|S1S| 

AIZKMI COS gSi 2^ BI2 7IS; SI 

f7i ^^ei^chi pit! mma i^iasi aizkhi cos s^s 95 sis soil a^sioi gs/^s 21 ai 

S cloE Xil 3 71 3 

s 4'^AI7I7I ?lt! ?mtl gSElS Hi 4 SJir 7|SDHxH. 
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